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IN THE CLAIMS: 

Please CANCEL claims 2, 3 and 15-20, without prejudice or disclaimer. 

Please AMEND the claims and ADD new claims as follows: 

1 . (CURRENTLY AMENDED) An optical amplifying apparatus comprising: 

a plurality of pumping sources generating pumping light beams at different 

wavelengths; 

a Raman amplification medium receiving the pumping light beams from said 
pumping sources to amplify a main signal light beam by using stimulated Raman scattering 
phenomenon due to said pumping light beams; 

a rare-earth-doped optical amplification medium receiving said main signal light 
beam amplified by said Raman amplification medium to further amplify said main signal light 
beam; and 

a pumping light introducing means introducing a part or all of a pumping light 
beam at a specific wavelength of said pumping light beams as a pumping light beam for said 
rare-earth-doped optical amplification medium to said rare-earth-doped optical amplification 
medium , wherein 

said plurality of pumping sources comprises a plurality of counterpropagating pumping 
sources generating counterpropaoating pumping light beams at different wavelengths, and a 
copropagating pumping source generating a copropagating pumping light beam at a specific 
wavelength identical to at least one of said wavelengths of said counterpropagating pumping 
light beams generated by said counterpropagating pumping sources, 

said Raman amplification medium receives said counterpropagating pumping light 
beams from said counterpropagating pumping sources from one direction and receives said 
copropagating pumping light beam from said copropagating pumping source from another 
direction to amplify the main signal light beam by using stimulated Raman scattering 
phenomenon due to said pumping light beams from said one and said another directions, and 

said pumping light introducing means introduces a part or all of said counterpropagating 
pumping light beam at said specific wavelength of said counterpropagating pumping light beams 
from said counterpropagating pumping sources as a pumping light beam for said rare-earth- 
doped optical amplification medium to said rare-earth-doped optical amplification medium, and 
transmits at least said copropagating pumping light beam at said specific wavelength from said 
copropagating pumping source as another pumping light beam for said rare-earth-doped optical 
amplification medium to said rare-earth-doped optical amplification medium . 
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2. (CANCELED) 

3. (CANCELED) 

4. (CURRENTLY AMENDED) The optical amplifying apparatus according to c l aim 2 
claim 1 . wherein 

said pumping light introducing means comprises a reflective fiber grating disposed 
between said Raman amplification medium and said rare-earth-doped optical amplification 
medium, and 

the reflective fiber grating reflects a part of said counterpropagating pumping light beam 
at said specific wavelength to said rare-earth-doped optical amplification medium, transmits the 
rest of said counterpropagating pumping light beam to said Raman amplification medium, and 
transmits said copropagating pumping light beam from said copropagating pumping source to 
said rare-earth-doped optical amplification medium sourc e s i nt e nsity - modulat e said pump i ng l i ght 
b e ams according to monitoring control i nformation to b e transm i tt e d . 

5. (CURRENTLY AMENDED) The optical amplifying apparatus according to 
claim 1, wherein 

said pumping light introducing means is -comprises an optical coupler disposed between 
said Raman amplification medium and said rare-earth-doped optical amplification medium A 

said optical coupler splits said counterpropagating pumping light beam at said specific 
wavelength, introduces a part of said counterpropagating pumping light beam at said specific 
wavelength to said rare-earth-doped optical amplification medium, introduces the rest of said 
counterpropagating pumping light to said Raman amplification medium, and transmits said 
copropagating pumping light beam from said copropagating pumping source to said rare-earth- 
doped optical amplification medium t o sp l it sa i d pump i ng light beam at said sp e c i fic wav ele ngth, 
introduc i ng a part of sa i d pumping li ght b e am at sa i d sp e c i fic wav e l e ngth to said rar e-e arth - 
dop e d opt i ca l amp li f i cation m e d i um, and i ntroduc i ng a r e st of sa i d pump i ng li ght b e am to said 
Raman amplificat i on m e d i um . 

6. (CURRENTLY AMENDED) The optical amplifying apparatus according to eteim 
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S claim 1 , wherein said pumping light introducing means introduces a pumping light beam at a 
longer wavelength as one of said counterpropagating and copropagating pumping light b e am 
beams at said specific wavelength to said rare-earth-doped optical amplification medium. 

7. (CURRENTLY AMENDED) The optical amplifying apparatus according to claim 
Sclaim 4 , wherein said pumping light introducing means introduces a pumping light beam at a 
longer wavelength as one of said counterpropagating and copropagating pumping light beams at 
said specific wavelength to said rare-earth-doped optical amplification medium said pump i ng 
sourc e s i nt e ns i ty - modu l at e sa i d pump i ng li ght b e ams accord i ng to monitor i ng contro l i nformation 
to b e transmitt e d . 

8. (CURRENTLY AMENDED) The optical amplifying apparatus according to claim 
4claim_5, wherein said pumping light introducing means introduces a pumping light beam at a 
longer wavelength as one of said counterpropagating and copropagating pumping light beams at 
said specific wavelength sa i d pump i ng li ght b e am at sa i d sp e cific wav ele ngth to said rare-earth- 
doped optical amplification medium. 

9. (CURRENTLY AMENDED) The optical amplifying apparatus according to claim 
8 claim 1 , wherein said pumping sources intensity-modulate said pumping light beams according 
to monitoring control information to be transmitted. 

10. (CURRENTLY AMENDED) The optical amplifying apparatus according to claim 
Iclaim 4 , wherein said pumping sources intensity-modulate said pumping light beams according 
to monitoring control information to be transmitted. 

11 . (CURRENTLY AMENDED) An optical amplifying apparatus according to claim 5, 
wherein said pumping sources intensity-modulate said pumping light beams according to 
monitoring control information to be transmitted compr i s i ng: 

a p l ura li ty of count e rpropagat i ng pump i ng sourc e s g e n e rat i ng pumping li ght 

b e ams at d i ff e r e nt wav e l e ngths; 

a copropagat i ng pumping sourc e g e n e rat i ng a pump i ng li ght b e am at a sp e c i fic 

wav e l e ngth i d e ntica l to at le ast any on e of said wav ele ngths of sa i d pump i ng l i ght b e ams 
g e n e rat e d by said counterpropagat i ng pump i ng sources; 

a Raman amp li ficat i on m e d i um r e c e iv i ng pump i ng li ght b e ams from sa i d 
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count e rpropagating pumping sourc e s from on e d i r e ct i on and rec ei v i ng said pump i ng li ght beam 
from sa i d copropagat i ng pump i ng sourc e from oth e r d i r e ct i on to amp l ify a ma i n s i gna l l ight b e am 
by us i ng st i mu l at e d Raman scatt e r i ng ph e nom e non duo to said pump i ng li ght b e ams from sa i d 
both d i r e ct i ons; 

a rar e e arth dop e d opt i cal amp li ficat i on m e d i um r e c e iving said main s i gnal li ght 

b e am amp li fi e d by sa i d Raman amp li ficat i on m e dium to furth e r ampl i fy said ma i n s i gna l li ght 
b e am; and 

a pump i ng l ight i ntroduc i ng m e ans introduc i ng a part or a ll of said pump i ng l i ght 

b e am at said sp e cific wav ele ngth of said pump i ng light b e ams from said count e rpropagat i ng 
pump i ng sourc e s as a pump i ng li ght b e am for sa i d rar e- earth dop e d opt i ca l amplificat i on 
m e dium to sa i d raro e arth - dopod opt i ca l amp li ficat i on med i um, and transmitting at le ast said 
pumping light b e am at said sp e cific wav e length from sa i d copropagating pumping sourc e as 
anoth e r pumping l ight b e am for said rar e oarth dop e d opt i ca l amp l ification med i um . 



12. (CURRENTLY AMENDED) The optical amplifying apparatus according to Glaim 
44 claim 6 , wherein said pumping sources intensity-modulate said pumping light beams 
according to monitoring control information to be transmitted sa i d pumping l i ght introduc i ng 
m e ans is a refl e ct i on typ e fiber grat i ng d i spos e d b e tw ee n said Raman ampl i ficat i on m e d i um and 
sa i d rar e- oarth doped opt i ca l ampl i fication m e dium to r e fl e ct a part of said pumping li ght b e am at 
sa i d sp e cific wav ele ngth to sa i d raro earth dop e d opt i ca l ampl i ficat i on m e d i um, transmitt i ng a 
r e st of sa i d pumping l i ght b e am to sa i d Raman amp li fication m e d i um, and transmitt i ng said 
pumping li ght b e am from said copropagat i ng pumping sourc e to said rar e e arth - dop e d opt i ca l 
amp li ficat i on m e dium . 



13. (CURRENTLY AMENDED) The optical amplifying apparatus according to elairo 
43 claim 7 , wherein said pumping sources intensity-modulate said pumping light beams 
according to monitoring control information to be transmitted sa i d pump i ng li ght introduc i ng 
m e ans introduc e s a pump i ng light boam at a l ong e r wave le ngth as sa i d pump i ng l ight b e am at 
said sp e c i fic wav ele ngth to sa i d raro earth - dop e d opt i cal amp l ificat i on m e dium . 



14. (CURRENTLY AMENDED) The optical amplifying apparatus according to claim 
4£claim_8, wherein said pumping sources intensity-modulate said pumping light beams 
according to monitoring control information to be transmitted. 
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15-20. (CANCELED) 

21. (NEW) An apparatus comprising: 

a Raman amplification medium through which a signal light travels; 
a rare-earth-doped optical amplification medium through which the signal light travels 
after traveling through the Raman amplification medium; and 

a fiber grating positioned between the Raman amplification medium and the rare-earth- 
doped optical amplification medium, wherein 

a first pump light which includes pump light at a specific wavelength is provided to 
the Raman amplification medium so that the first pump light copropagates through the 
Raman amplification medium with the signal light and is thereafter transmitted through 
the fiber grating to then copropagate through the rare-earth-doped optical amplification 
medium with the signal light, 

a second pump light which includes pump light at a plurality of wavelengths 
including the specific wavelength is provided to the fiber grating so that the second pump 
light at wavelengths other than the specific wavelength is transmitted through the fiber 
grating to the Raman amplification medium and then counterpropagates through the 
Raman amplification medium as the signal light travels through the Raman amplification 
medium, 

the fiber grating reflects the second pump light at the specific wavelength 
provided to the fiber grating so that the reflected second pump light copropagates 
through the rare-earth-doped optical amplification medium with the signal light, 

the apparatus thereby causing the signal light to be Raman amplified as the 
signal light travels through the Raman amplification medium in accordance with the first 
pump light provided to the Raman amplification medium and the second pump light 
transmitted to the Raman amplification medium by the fiber grating, and 

the apparatus thereby causing the signal light to be amplified as the signal light 
travels through the rare-earth-doped optical amplification medium in accordance with the 
first pump light transmitted to the rare-earth-doped optical amplification medium through 
the fiber grating and the second pump light reflected by the fiber grating. 

22. (NEW) An apparatus comprising: 

a Raman amplification medium through which a signal light travels; 
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a rare-earth-doped optical amplification medium through which the signal light travels 
after traveling through the Raman amplification medium; and 

an optical coupler positioned between the Raman amplification medium and the rare- 
earth-doped optical amplification medium, wherein 

a first pump light which includes pump light at a specific wavelength is provided to 
the Raman amplification medium so that the first pump light copropagates through the 
Raman amplification medium with the signal light and is thereafter introduced by the 
optical coupler to the rare-earth-doped optical amplification medium to then copropagate 
through the rare-earth-doped optical amplification medium with the signal light, 

a second pump light which includes pump light at a plurality of wavelengths 
including the specific wavelength is provided to the optical coupler so that the second 
pump light at wavelengths other than the specific wavelength is introduced by the optical 
coupler to the Raman amplification medium to then counterpropagate through the 
Raman amplification medium as the signal light travels through the Raman amplification 
medium, 

the optical coupler causes the second pump light at the specific wavelength 
provided to the optical coupler to be introduced to the rare-earth-doped optical 
amplification medium so that the introduced second pump light copropagates through the 
rare-earth-doped optical amplification medium with the signal light, 

the apparatus thereby causing the signal light to be Raman amplified as the 
signal light travels through the Raman amplification medium in accordance with the first 
pump light provided to the Raman amplification medium and the second pump light 
introduced to the Raman amplification medium by the optical coupler, and 

the apparatus thereby causing the signal light to be amplified as the signal light 
travels through the rare-earth-doped optical amplification medium in accordance with the 
first pump light introduced to the rare-earth-doped optical amplification medium by the 
optical coupler and the second pump light introduced to the rare-earth-doped optical 
amplification medium by the optical coupler. 
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